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(57) Abstract 

An expandable tubing assembly comprises a tubular connector (16) defining overlapping longitudinal slots (18) the comvu-tor 
ZZ S Z "fj^r °°- »> «■ - intermediate portion (22). The slots (18) extenTover the whole e^h of \£c£S (6)' 
h"L L * ° Ve ^!f ° C ? ffS , ,D 1 * c 'ntermediate P°n*>n (22). The assembly further comprises lengths of expandable S 
defining overlapping longrtudinal slots (12) and having end portions denning nodes (38) between and beyond thc^ntfor me n?bin g sl^ 

wto ^ Z^rf/ St S«£ f0 ^?Z**?t m ° St f * ta « ^ end ponions denoeXads (26. 27 Z arc c« 

with the threads C28. 29) formed on the nodes of the respective end portions of the tubing lengths. p 
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EXPANDABLE SLOTTED TUBING STRING AND METHOD FOR CONNECTING SUCH A TUBING STRING 

This invention relates to a connector, and in 
particular to a connector forming part of an expandable 
tubing assembly. The invention also relates to a* method of 
connecting lengths of expandable tubing. 

WO93\25800 describes expandable tubing defining 
overlapping longitudinal slots. On expansion of the 
tubing, by pushing or pulling a mandrel through the tubing, 
the slots expand to form diamond-shaped apertures. The 
expansion is accommodated by deformation of the fingers of 
metal between the slots, this deformation taking place 
predominantly at the slot ends, and also by circumferential 
extension of the parts of the tubing wall beyond the slot 
ends. In expandable tubing developed by the applicants 
radial expansion is achieved with the parts of the tubing 
wall between and beyond the slot ends experiencing little 
if any deformation, these parts being known as the tubing 
"nodes" . 

Arrangements for connecting lengths of slotted tubing 
are disclosed in W096\37687 and WO97\21901, the disclosures 
of which are incorporated herein by reference. Both of 
these documents describe arrangements in which the end of 
one length of tubing defines a male coupling portion which 
is received within a female coupling portion on the other 
length of tubing and attached thereto. 
25 In another coupling arrangement, the ends of the 

tubing lengths are received within an external coupling 
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sleeve. However, it has been found chat, following 
expansion, the sleeve contracts radially by a significant 
extent; this creates a restriction in the bore defined by 
the tubing. 

According to the present invention there is provided 
a method of connecting lengths of expandable tubing 
defining overlapping longitudinal slots, the method 
comprising : 

providing a tubular connector defining overlapping 
longitudinal slots and comprising end portions; 

providing lengths of expandable tubing defining 
overlapping longitudinal slots and having end portions 
defining nodes between and beyond the ends of the slots; 
and 

connecting the connector end portions to nodes of 
respective end portions of the tubing lengths. 

According to another aspect of the present invention 
there is provided an expandable tubing assembly comprising: 

a tubular connector defining overlapping longitudinal 
slots and comprising end portions ,- 

lengths of expandable tubing defining overlapping 
longitudinal slots and having end portions defining nodes 
between and beyond the ends of the slots; and 

the connector end portions being coupled to the nodes 
of the respective end portions of the tubing lengths. 

The formation of the connections between the connector 
end portions and the nodes of the tubing end portions 
provides for a relatively secure connection. Preferably, 
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Che connector end portions and the nodes of the tubing end 
portions are threaded, and the absence of si gnificant 
deformation at the nodes facilitates maintenance of a 
secure connection on expansion of the cubing Lengths and 
the connector. 

Preferably also, the connector further comprises an 
intermediate portion selected co be of corresponding 
configuration to the tubing lengths, such that the 
expansion characteristics of the connected tubing assembly 
will be substantially constant over the connection. 

Preferably also, each connector end portion defines a 
slot to receive a corresponding tongue provided on the 
respective tubing length end porcion. 

According to a further aspect of the present invention 
there is provided an expandable tubing assembly comprising: 

a tubular connector defining overlapping longitudinal 
slots, che conneccor comprising end porcions and an 
intermediate portion; and 

lengths of expandable tubing defining overlapping 
longitudinal slots and having end portions coupled to the 
connector end portions, 

at least the connector intermediate portion being of 
corresponding configuration to the tubing lengths, such 
that the expansion characteristics of the intermediate 
portion and the tubing lengths correspond. 

This aspect of the invention provides a connector 
which expands in a compatible manner to the adjacenc tubing 
and thus facilitates reliable expansion of an expandable 
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tubing string. 

According to scill furcher aspecc Qf ^ 
invention there is provided an arrangement for coupling 
lengths of expandable tubing, the arrangement comprising a 
sleeve defining overlapping longitudinal slots. f irst and 
second tubing lengths defining overlapping lon§itudinal 
slots, in use the sleeve and tubing lengths being radially 
expandable by deformation of fingers of material where 
adjacent circumferentially spaced slots overlap. and 
connecting means for connecting the sleeve to the ends of 
the tubing lengths, -.he deformable fingers of the sleeve 
being axially spaced from the endmost deformable fingers of 
the respective tubing lengths. 

In use, on expansion of the tubing lengths and the 
sleeve, the deformation of the sleeve fingers will take 
Place following the deformation of the endmost fingers of 
the first tubing length and prior to the deformation of the 
endmost fingers of the second tubing length. It has been 
found that, following expansion, there is l ittle or no 
diametrical shrinkage of the sleeve, and the force 
necessary to expand the coupled tubing ends is 
approximately half that required to expand tubing ends 
coupled with a sleeve in which there is substantial overlap 
between the sleeve and the tubing ends. 

The invention also relates to a method for coupling 
the ends of first and second lengths of expandable tubing 
defining' overlapping longitudinal slots and deformable 
fingers of material where adjacent circumferentially spaced 
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Slots che „ ethod co „ pti5lng ^ ^ 

previa^ . lUm d e fini „ g ^ longitudinal 
slots «d * lmu * m flng „ 5 of „ aterisi ^ 

ctrcumf.rentUXly spaced slo ts overlap; 

™" P " n3 » ">° — of fitst ana secoso 

U„ 9 tns of expandable tubing suc „ ^ ^ ^ 

sleev. are ^itudinaU, space. f „„ the 
of the tubing lengths; and 

forcing an expansion member through the connected 
tubing lengths to expand the sleeve and tubing le n g ths 

As used herein, the term slots is intended ^ 
encompass slots which extend through the walls o* the 
sleeve and tubing, s l OCs which exCend ^ ^ ^ ( 

the walls and any other appropriate weakening of the walls 
such as lines of bores or scallops. 

Preferably, the connecting me ans are provided a, 
deferentially spaced locations at the end of the tubing 
lengths beyond the endmost tubing fing ers , and at the ends 
of che sleeve beyond the respective endmost tubing f ingers 
The connecting means may comprise pins , rivets , screws ^ 
Che li ke for locatiQn in appropriate aUgned bores prov _ ded 

xr. the sleeve and tubing lengths, single fasteners may be 
provided beyond each tubing finger, or multiple fasteners 
may be provided. 

Preferably also, the unexpanded sleeve is of larger 
diameter than che tubing lengths. Most preferably the 
sleeve and the tubing length are each of substantially 
constant diameter along their length. 



a 
ng 
se che 
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Accord^ to . scill £urcher aspect Qf present 
invention there is provided an arrangemenc ^ 
lengths of expandable tubing, the arrangement com prising 
longitudinally slotted sleeve, f irsc and second ^ 
lengths defining overlapping longitudinal slots, in „ 
tubing lengths being radially expandable by def orinatioVof 
fxngers of material where adjacent circumf erentially spaced 
slots overlap, and connecting means for connects che 
sleeve to the ends of the tubing lengths. 

The sleeve may be in the form of longitudinally 
extending strips of metal. Most preferably, the strips are 
rectilinear. on expansion, the strips of the sleeve move 
-dially outwardly and separate circumferentially 
initially, that is prior to expansion, the strips may be 
circumferentially connected, by frangible links such as 
wire, webs of material or one or more welds, to facilitate 
sleeve handling. 

The invention further relates to a method for coupling 
the ends of first and second lengths of expandable tubing 
defining overlapping longitudinal slots and deformable 
fingers of material where adjacent circumferentially spaced 
slots overlap, the method comprising the steps of: 

providing a sleeve comprising longitudinally extending 
strips of material; 

coupling the sleeve to the ends of f irst and second 
lengths of expandable tubing; and 

forcing an expansion member through the connected 
tubing lengths to expand the sleeve and tubing lengths. 
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Preferably. che connecting means _ ^ 
circumferential^ spaced locacions ^ ^ ^ ^ ^ 
lengths beyond che endmost tubing fingers , and afc ^ ^ 
of the sleeve. The connecting means may CQmprise ^ 
-vets, screws a„ d the like for locacion ^ appropriace 
alxgned bores prided in the sleeve and tubing " lengths 
Single fasteners may be provided beyond each tubing finger, 
or multiple fasteners nay be provided. 

Preferably also, the unexpanded sleeve is of larger 
diameter than the tubing lengths. Most preferably, the 
sleeve and the tubing length are each of substantially 
constant diameter along their length. 

These and other aspects of the present invention will 
now be described, by way of example, with reference to the 
accompanying drawings, in which: 

Figure 1 is a sectional view of a length of expandable 
tubing, shown in an expanded configuration,- 

Figure 2 is a sectional view of an expandable tubing 
assembly in accordance with a first embodiment of the 
present invention; 

Figure 3 is a schematic plan view of an arrangement 
for coupling lengths of expandable tubing in accordance 
with a second embodiment of the present invention; 

Figure 4 is a sectional view of Figure 3; and 

Figure 5 is « schematic plan view of an arrangement 
for coupling lengths of expandable tubing in accordance 
with a third embodiment of the present invention; 

Reference is first made to Figure 1 oE the drawings. 
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which illuscraces a length of expandable cubing l0 In its 
initial configuracion. che Cubing 1Q ^ ^ & ^ ^ 

Pipe in which a series of longitudinal slots „ have beer 
machined. Applying a radiaUy oucward ^ ^ ^ 

wall, by passing a mandrel through the cubing, causes che 

shaped openings . 

The cubing io is supplied in lengths ^ 
transportacion and handling and chese are joined co one 
another on surface co create a tubular string. The 
assembly i 4 ill ustraCed in Figure , Qf 

lengths of expandable cubing 10 Co be connected to for. a 
scring, as will now be described. 

The assembly 14 comprises a tubular connector i 6 
defining overlapping longitudinal sloes 18 . the connector 
16 comprising end portions 20, 21 and an inCermediat£ 
portion 22. The slots 18 extend over che whole lengch of 
the connector 16 , but che only slot overlap occurs in the 
intermediate portion 22. 

The connector i« is uti i ised co join che ^ Qf ^ 
lengchs of expandable cubing 24. 25. che ends of which are 
adapted to engage wich che conneccor end portions 20, 2! as 
described below. 

The connector intermediace porCion 22 is of 
substantially che same wall Chickness as the cubing 24. 25. 
however che conneccor end portions 20, 21 are upset, thac 
is chey include portions of greater wall thickness than che 
cubing 24. 25 and are of a greacer diamecer chan che cubing 
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24. 25. The inner walls of each connector end portion 20 
21 define threads 26 . 27 for engaging corresponding 
26, 29 on the outer surface of the tubing 24. 25. Inwardly 
of the threads 26, 27 the end portions 20. 21 define 
grooves 30, 31 co receive corresponding tongues 32, 3, 
provided on the ends of the tubing lengths 24, 25. 

As noted above, the connector slots 18 only overlap in 
the intermediate portion 22. such that on expansion of the 
connector 16 and the tubing lengths 24, 25 the connector 16 
is only subject to significant deformation in che 
intermediate portion 22. at and adjacent the slot overlap 
34. The amount of deformation is substantially lower in 
the rest of the connector 16, particularly in the "nodes" 
36 between the ends of the longitudinally aligned slots 18. 
The tubing lengths 24. 25 feature nodes 38 between ad 
beyond the ends of the tubing slots 12 and the tubing 
threads 28, 29 are formed on the end most tubing nodes. 

In use, the cubing lengths 24. 25 are connected by 
first making up the connector 16 to one tubing length 24, 
and then making up the second tubing length 25 to the other 
end of the connector 16. a number of tubing lengths are 
connected in this way to for. a tubing string, which is run 
into a wellbore. Once in a desired position, an expansion 
mandrel is run through che tubing string, and radially 
excends the connector 16 and the cubing lengths 24, 25. In 
doing so, the connector slots 18 and cubing slots 12 are 
expanded to define diamond shaped openings. as are 
illuscrated in Figure 1. As described above the connector 
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is only subject to substantial deformation at the slot 

overlaps 34. suc h that the metal of the slot enH 

cne slot end portions 

20. 21 is subject to minimal deformation. As the 
deformation of the metal of the connector occurs primarily 
in the intermediate portion 22, which is of corresponding 
diameter and thickness to the tubing 24, 25 , Che expansion 
properties of the connector 16 are similar to the tubing 
24. 25. such that the connector 16 and tubing lengths 24, 
25 will expand in corresponding and predictable manner 
minimising the occurrence of irregularities in the internal 
diameter of the expanded tubing string. 

From the above description it will be apparent to 
those of skill in che art that ^ assen±>ly ^ ^ 

convenient means for connecting expandable tubing lengths. 
It is recognised that, for some applications, users may 
prefer to include coupling means between the connector end 
portions and the tubing lengths in addition to the thread 
connection, and in such cases screws, rivets. pins or che 
like may be provided to extend between the end portions 20, 
21 and the tubing lengths 26, 27. 

Reference is now made to Figures 3 and 4 of the 
drawings which will illustrate an arrangement 50 for 
connecting first and second lengths 52. 54 of expandable 
tubing utilising an expandable sleeve 56 secured to the 
ends of the tubing lengths 52. 54 by screws 58. The tubing 
walls GO. 61 and the sleeve wall 62 define overlapping 
longitudinal slots 64. 65. 66. Expansion of the tubing 
lengths 52. 54 and che sleeve 56 is accommodated by 
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deformation of f in g ers of macerial 68, 69, 70 where the 
slots 64, 65. 66 overlap, and following deformation the 
slots 64. 65, 66 define diamond- shaped apertures. During 
expansion there is l iccle or no deEormation Qf ^ ^ 
72, 73. 74 between the longitudinally spaced slots 64, 65, 
66. and the screws 58 pass through bores in the endmost 
nodes 72, 73, 74 of the tubing lengths 52. 54 and the 
sleeve 56, at the ends of the tubing lengths 52, 54 and 
sleeve 56. Thus, the endmost deformable fingers of the 
cubing lengths 66, 69 are axially spaced from the endmost 
fingers of the sleeve 70. 

In use, the tubing lengths 52, 54 and sleeves S6 are 
shipped in disassembled form. The tubing lengths 52, 54 
are made up on surface as the tubing is fed into the bore 
in which the tubing is to be utilised. m particular, the 
ends of the tubing lengths 52, 54 are located in the 
respective ends of the sleeve 56. The screws 58 are then 
located and tightened in the screw bores. a number of 
tubing lengths are made up to provide the desired length of 
tubing and the assembled tubing run into the bore. On 
reaching the desired location downhole, the tubing is 
anchored in place, and an expansion cone then pushed or 
pulled through the tubing. The cone expands the tubing 
length 52, 54 radially outwards such that, as mentioned 
above, the slots 64, 65, 66 become diamond- shaped, with the 
expansion being accommodated by deformation of the fingers 
68, 69, 70. The sleeve 56 deforms in a similar manner to 
the tubing, lengths 52, 54. On moving through the 
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arrangement SO, the expansion CQne ^ ^ ^ 

endmost fingers 68 of Che first tubing length 52 the 
fingers 70a at the first end of the sleeve 5S . the fi nge , s 
70b at the second end of the sleeve 56. and finally the 
endmost fingers 69 of the second tubing length 54. 

in testing it has been found that the forces' required 
to expand the connecting arrangement 50 are the same o^ 
only si ightly higher than thfi fQrces reguired ^ 

tubing lengths 52, 54. Also, the expanded sleeve 56 tends 
to retain its expanded form, and suffers little or no 
diametrical shrinkage after the expanse cone has passed 
through the sleeve 56. Thus, the present invention avoids 
the difficulties experienced with previously proposed 
sleeve connectors. Further, the connection arrangement 50 
is less expensive to produce chan the male\female 
connectors as described in W09 S \37 68 7 and WO97\21901. 

Reference is now made . to Figure 5 Qf ^ 
which illustrates an alternative arrangement 110 for 
connecting first and second lengths li 2 , 114 of expandable 
tubing utilising an expandable sleeve lie secured to the 
ends of the tubing lengths 112. 114 by screws 118 The 
tubing walls define overlapping longitudinal slots 124, 
125. However, unlike the first described embodiment, the 
sleeve wall is formed of individual longitudinally 
extending strips 126. Expansion of the tubing lengths 112. 
114 and the sleeve lie is accommodated by deformation of 
fingers of material 128, 129 where the slots 124, i 25 
overlap, and circumferential separation of the sleeve 
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scrips 126. Following deformation the sloCs ^ ^ 
define diamond -shaped apertures. During expansion ^ ^ 
Uttle or no deformation of the nodes 132 . 133 between the 

Pass through bores in the endmost nodes 132. 133 of tne 
tubing lengths 1 12 . 114 and the ends Qf ^ ^ 



126. 



It will furcher ^ apparenc co those Qf skin ^ 
art that the above -described embodiment is merely exemolary 
of the present invention, and that vanous modifications 
and improvements may be made thereto, without departing 
from the scope of the present invention. 
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CLAIMS 



1. An expandable cubing assembly comprising: 

a tubular connector defining overlapping longitudinal 
slots and comprising slotted end portions; and 

lengths of expandable tubing defining overlapping 
longitudinal slots and having slotted end portions defining 
nodes beyond the ends of the slots, che connector end 
portions being coupled to the nodes of respective end 
portions of the tubing lengths. 



2 



The assembly of claim 1, wherein the connector end 
portions and the nodes of the tubing end portions are 
threaded. 



3- The assembly of claim l or 2. wherein the tubular 
connector further comprises an intermediate portion between 
the end portions . 



4- The assembly of claim 3. wherein the slots extend over 
the whole length of the connector, slot overlap occurring 
only in the intermediate portion. 

5. The assembly of claim 3 or 4 wherein the intermediate 
portion is of corresponding configuration of the tubing 
lengths, such than the expansion characteristics of che 
connected tubing assembly are substantially constant over 
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the connection. 



6- The assent Q f claim $< wherein ^ 

.ntermediate portion is of substantially the same wall 
thickness of the tubing and wherein ^ ^ 
portions are upset. 

7- The assembly of claim s wherein each connector end 
portion defines an internal thread for engaging a 
corresponding thread on an outer surface of the respective 
tubing end portion. 

8- The assembly of any of the preceding claims wherein 
the connector end portions define grooves to receive 
corresponding tongues provided on the tubing length end 
portions . 



9 A method of connecting lengths of expandable tubing 
defining overlapping longitudinal slo t S , the method 
comprising: 

providing a tubular connector defining overlapping 
longitudinal slots and comprising end portions,- 

providing lengths of expandable tubing defining 
overlapping longitudinal slots and having end portions 
defining nodes beyond the ends of the slots.- and 

connecting the connector end portions to the nodes of 
respective end portions of the tubing lengths. 
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10. An expandable cubing assembly comprising: 

a tubular connector defining overlapping longitudinal 
slots, the connector comprising end portions and an 
intermediate portion; and 

lengths of expandable tubing defining overlapping 
longitudinal slots and having end portions coupled to the 
connector end portions, at least the connector intermediate 
portion being of corresponding configuration to the tubing 
lengths, such that the expansion characteristics of the 
intermediate portion and the tubing lengths correspond. 

11. An arrangement for coupling lengths of expandable 
tubing, the arrangement comprising a sleeve defining 
overlapping longitudinal slots, first and second tubing 
lengths defining overlapping longitudinal slots, in use the 
sleeve and tubing lengths being radially expandable by 
deformation of fingers of material where adjacent 
circumferentially spaced slots overlap, and connecting 
means for connecting the sleeve to the ends of the tubing 
lengths, the deformable fingers of the sleeve being axially 
spaced from the end most deformable fingers Qf ^ 

respective tubing lengths. 

12. The arrangement of claim n, wherein the connecting 
means are provided at circumferentially spaced locations at 
the end of the tubing lengths beyond the end most tubing 
fingers, and at the ends of the sleeves beyond the 
respective end most tubing fingers. 
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13. The arrangement of claim X1 or 12 , wherein fche 
unexpanded sleeve is of larger diameter than the tubing 
lengths . 



14. The arrangement of claim 13. wherein the sleeve and 
the tubing lengths are each of substantially constant 
diameter along their length. 

15. A method for coupling the ends of fi rsc and second 
lengths of expandable tubing defining overlapping 
longitudinal slots and defortnable fingers of material where 
adjacent circumferentially spaced slots overlap, the method 
comprising the steps of: 

providing a sleeve defining overlapping longitudinal 
slots and deformable fingers of material where adjacent 
circumferentially spaced slots overlap; 

coupling the sleeve to the ends of first and second 
lengths of expandable tubing such that tne fingers of the 
sleeve are longitudinally spaced from the end most fingers 
of the tubing lengths; and 

forcing an expansion member through the connected 
tubing lengths to expand the sleeve and the tubing lengths. 

16. An arrangement for coupling lengths of expandable 
tubing, the arrangement comprising a longitudinally slotted 
sleeve, first and second tubing lengths defining 
overlapping longitudinal slots, in use the tubing lengths 
being radially expandable by deformation of fingers of 
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material where adjacent circumf erentially spaced 
overlap, and connecting means for connecting the sleeve 
the ends of the tubing lengths. 



siots 
Co 



17. The arrangement of claim 16. wherein che sleeve U 
formed of longitudinally extending strips of metal. 



18. The arrangement of claim 17, wherein the strips are 
rectilinear. 



12- The arrangement of claim 17 or 18, wherein the strips 
are initially circumf erentially connected by frangible 



links. 



20. A method for coupling the ends of f irst and second 
lengths of expandable cubing defining overlapping 
longitudinal slots and deformable fingers of material where 
adjacent circumf erentially spaced slot, overlap, the method 
comprising the seeps of: 

providing a sleeve comprising longitudinally extending 
strips of material; 

coupling the sleeve to the ends of first and second 
lengths of expandable tubing; and 

forcing an expansion member through the connected 
tubing lengths to expand the sleeve and tubing lengths. 



WO 98/42947 



PCT/GB98/00863 




SUBSTITUTE SHEET (RULE 26) 



WO 98/42947 



PCT/GB98/00863 



2/2 




FIG .4 




FIG . 5 



SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



lo^pf'^ONOF SUBJECT MATTES 

IPC 6 E21B17/08 E21B43/10 



Inter. »u tL„pUtK,en No 

PCT/GB 98/00863 



E21B43/08 F16L13/14 



y 1 """"" 10 "" ^' Of to both national classifica tion and IPC 

B. FIE LOS SEARCHED "~ 



M«wnum oocumamatton saarcftad (da«stt<a»i^ n .^ >Q „ — 

IPC 6 £218 F16L 9yS ,im,fol( >*«^='a$S'»»C*t«n symbols, 



Occur*maUon «arcn,d «har than ^oocur,^ w 



m * #xt,rt ,hat <*cum«n„ ar. oxKidad ,n t» ngios warchoo " 



cnameofcaiaDawana *^ pract«,. »«arcn term, v^o, 



C DOCUMENTS CONSIDERED TP BE RELEVANT 




L?M?frn? 6 fl £ (PE I R0LINE WIRELINE SERVICES 
LIMITED ) 28 November 1996 

see page S, line 21 - page 7, ?i ne 2 



orcr« J 7680 A (SHELL INTERNATIONALE 
RESEARCH MAATSCHAPPIJ ) 28 November 1996 

iv^**"** 1 -™ 6 ' i,ne * 



Pr,^oru 8 2° A (SHELL INTERNATIONALE 
RESEARCH MAATSCHAPPIJ) 23 December 1993 
cited m the application 



-/- 



1-3,5-7, 
9 S 10 

11.15, 
16,20 

1-3,5-7, 
9,10 



11,15. 
!6 r 20 



7] F ^<^^ru» M ts t « 0w1 ch,ccntm U a t »nolbc*C [71 I " 

[XJ p ^'«ot ramify rr*mo*,« ,ra i,««a -n anr» t 



Sp ^*' c*«o,onaa of otod document, 

A" doc umar* dafmng trw oanarat stna of tho a/1 which « ««i 
cons**™ , 0 bo of particular SovanoT * 001 

' E * ^^ M ^P^^<«oral!*lr» rtoriMmonaI 

ctotion or othor «poci«j raason (as spacrfiod) 

°* C ^Sn2ans° fnn9 f ° " «Mttan o; 

^^^ p ^^f^ 10 "wvaflcm/ Ming put 
war than mo poor ty data ciaimad 



"T* '«t»r document puOlahod aftar mo intomalianal lifcna oat* 
Of pronty data and not « com** w^^^ ,ca^ n ^ 

camoi do cortsidorod nova* or cannot t>* wima^ 

00010 ** h on « or mora oth*, ,ucn Oocu- 
rnonte such corn*™™ b«ng oo vom to a pJnon sSad 



Data of tho actual comptotwn of motrtomational soarch 

17 July 1998 



n tha art. 
*' Oocumanimarmarortha 



Nuna and mad ng aooraas 01 tha tSA 

^ r °* > ^ Pat * nl O" 1 "- P B 5fit8 Patontiaan 2 
NL ■ 2280 HV Rijswqk 

Jol f-3)-70) 340-2040. T« 31 651 eponi 

FM:<*3t-70i 340-3016 

^oitp PCriSA^tOlK 



sama patant famtfy 



Oa»a of maang ot tha .ntamaiionai uarcn raport 

24/07/1998 



Autnonzac officat 



Sogno, M 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



C(Co*,^t.on) DOCUMENTS CONSIOEWEOT Q BE RElpvamt 



Category 

P.X 



S«?E0 2 )^jIiFi^ WIRELINE SERVIcTT 
cited in the application 
see page 6. line 21 - page I0 H(je 2 

RESEARCH MAATSCHAPPIJ) 28 May 1998 
see page 3. line 9 - page 4. li ne 7 



Inter, jnu Appilcaoon No 

PCT/GB 98/00863 



*am «o cJ*«n No 



1.3. 

9-11.15. 
16 



Fom PCT/TSA/2, ° fcocanoaJon ol > KO rv] (Jofy ,503, 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

information on p»t*ot rwnily m*mb+r% 



Patent document 
cited m search report 



Publication 
date 



WO 9637681 



PCT/GB 98/00863 



Patent fam<y 
memDet(si 



28-11-1996 



WO 9637680 



28-11-1996 



WO 9325800 



23-12-1993 



WO 9721901 
W0 9822690 



A 
A 



19-06-1997 
28-05-1998 



AU 
AU 
WO 
EP 
EP 
NO 
NO 

AU 
AU 
EP 
EP 
W0 
NO 
NO 



5826596 
7349396 
9637680 
0828918 
0824628 
975348 
975350 

5826596 
7349396 
0828918 
0824628 
9637681 
975348 
975350 



AU 
AU 
CA 
DE 
DE 
DK 
EP 
JP 
MD 
NO 
NZ 
US 



672008 B 
4324593 
2137565 
69305852 
69305852 
643795 
0643795 
7507611 
960219 
944746 
253125 
5366012 



AU 1068897 A 
NONE 



Publication 
oate 



11-12-1996 
H-12-1996 
28-11-1996 
18-03-1998 
25-02-1998 
23-01-1998 
16-01-1998 



11-12-1996 
11-12-1996 
18-03-1998 
25-02-1998 
28-11-1996 
23-01-1998 
16-01-1998 



19-09- 
04-01- 

23- 12- 
12-12- 
22-05- 
14-04- 
22-03- 

24- 08- 
31-05- 
03-02- 
27-02- 
22-11- 



•1996 
1994 
1993 
1996 
1997 
1997 
1995 
1995 
1997 
1995 
1996 
1994 



03-07-1997 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 
COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 
LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




